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1 
This invention relates fo telephone systems and 
especially to the selectivi signaling of one of a 
plurality oï mobile stations from a fixed land 
station where it is required fo receive positive 
identification of a mobile unit, both on incom- 
ing and outgoing ealls. The selective signaling is 
accomplished by a simultaneous transmission of 
a combination of four audio frequencies, each 
station being assigned an exclusive combination, 
as described in copending applications of tt. C. 
Harrison, Serial No. 767,487, filed August 8, 1947, 
and D. 1 . I-ioth-l. O. Soffel, Serial No. 56,186, 
filed October 23, 1948. This invention relates 
specifically to means for identifying any mobile 
station. 
An object of the invention is fo provide a sys- 
rem in vhich any one or more of a large number 
of out!ying stations interconnected by a common 
transmission çnedium may be selectively signaled 
from a calling station, and an identifying signal 
automatically returned fo the calling station to 
indicate that the called station, or stations, bas 
been signaled. 
Another object of the invention is fo register 
at the outlying called station, or stations, a posi- 
tive indication that a calllng signal has been 
received thereat, even though the outlying sta- 
tions may be .unattended .when the call is re- 
ceived. 
Still another object of the invention is to pro- 
vide positive identification af a central office 
station of any outlying party line station which 
may originate a call. 
Although the invention may be employed in 
any communication or signaling system, the pre- 
ferred embodiment in which the invention is here 
illustrated is a mobile radio telephone system. 
As specifically applied to the preferred em- 
bodiment of the invention in a mobile radio tele- 
phone system, one of the objects is to provide 
a selective Signaling system which will return a 
positive indication to the fixed land station that 
the called subscriber's mobile station bas been 
signaled even though the mobile subscriber is 
not in attendance at the time. Such an auto- 
matic return indication, which bas not been avafl- 
able in mobile telephone systems heretofore, is 
highly desirable in this type of system for in- 
forming the central office operator when the call- 
ing signal may be removed from the land station 
transmitter. The necessary period during which 
the calling signal must be applied to the land 
station transmitter may vary for each call de- 
pending upon whether the mobile station may be 
passing through an underpass or steel bridge or 
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between steel reinforced buildings which may e£- 
fectively shield the mobile station from receiving 
the calling signal during a portion of the calling 
period. Obviously, it is desirable fo remove the 
 calling signal from the land transmitter as soon 
as the mobile station has been signaled in order 
that conversation may be commenced without 
unnecessary delay. 
Such positive indication at the central office 
l0 that the called mobile subscriber's station bas 
been signaled is especially desirable in the mat- 
ter of calling a mobile subscriber who is traveling 
along a highway between .distant urban areas, 
as in this case the operator generally bas to 
15 attempt the cail through a nmnber of different 
transmitting stations successively until a trans- 
mitter is located which is within signaling range 
of the mobile station. As the mobile subscriber 
may have stopped and temporarily left his car 
20 or truck at any point along his route of travel 
just at a rime when his mobile station is called, 
the mobile service operator heretofore has had 
no means of knowing when the car was signaled 
and under such circumstances she bas continued 
25 fo search by applying the calling signal to suc- 
cessive transmitters along the route. With the 
present invention, such prolonged searching for 
a mobile station is avoided since the invention 
provides a positive return indication to the con- 
30 tral office that the mobile station has been reached 
and signaled even though no one is in attend- 
ance at the mobile station when the signal is 
there received. By providing a signal lamp, or 
other suitable indicator, together with a lock-up 
35 arrangement af the mobile station, the subscriber 
is given an indication that his station was called 
during his absencC The use of a gas discharge 
lamp or other device of low power consumption 
provides this indication at the mobile station 
40 during prolonged periods of unattendance with- 
out imposing excessive drain upon the mobile 
station battery. 
Another object of the invention as adapted to 
the preferred embodiment is to provide af the 
45 central office or fixed land station a positive iden- 
tification of any mobile station originating a call. 
This is of considerable importance to the tele- 
phone company providing mobile radio service 
since identification in such cases is necessary for 
50 proper billing of the toll charges which may be 
involved. I-leretofore, the mobile service operator 
has had to ask the mobile subscriber who origi- 
nated a call fo identify himself or the station 
from which he was calling, as there has been no 
55 other way of determining which one of a large 
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number of mobile radio stations adapted to oper- 
are on the saine radio frequency channel may be 
in operation at any giron rime. With the pres- 
ont invention such verbal identification is no 
longer nece,ssary as the invention-provides means 
whereby each mobile, station upon being put into 
operation by or on behalf of a subscriber origi- 
nating a call, automatically transmi a station 
identifying signal which may be received and 
positively identified at the central office. 
An understanding of the circuit arrangements 
contemplated by the invention, and _botter appre- 
6iation of the various features, and, advanta_ges 
thereof, is fo be gained from a study o:f the ac- 
companying drawings i!lustrating .a preferred 
embodiment in which: 
Fig. 1 shows by block diagram the relatîonships 
between the principal components of a C0mplete 
mobile radio system; 
Fig. 2 illustrates schematica!!Y a pulse count- 20 
ing cir.cui-t for çpunting successi.ve ëlectrics2 fin- 
puises. ¢pmpr-ising daled digits oî a call number; 
Fig 3 illustra_tes a steering ch:cuit for directing 
successively dialed digits .into difïeren t portions 
of a:t_elephone 'egister; 25 
Fig 4 illustrates  combined register and trans- 
lator circutin which dialed dgis of. a Call num- 
ber are stored and translated into a select p!u- 
raity. of .dffer_ent frequency signsl currents; 
Fig. 5. illustrates a display Circuit to indicate 
which .signa ! crrents are selected by the register 
transator of Fig. 4, and a]so to identify a mobile 
station originating a ca!l; 
Fig.-6: fllustrates a combiner circuit for coin-  
bining the selected plurality of different frequency 
signl.-currents, into a unitary station calling 
signal; 
g. 7 itlustrates, switching control arrange- 
ments ab a central office or land station control 
terminai;-. 40 
Figs. 8 .and 9 taken together illustrate a multi- 
frequency .trànslaor for converting a plurality 
of simultane0usly, received signal currents of dif- 
ïerent frêquencîes into their Corresponding deci- 
mal code equivalent;. 45 
Fig.. i0 fllustrates a circuit for switching ar- 
rangements, at a. mobile radio telephone station 
adapted for two,way=communication in the sys- 
rem of the invention; 
Fig .11 fllustrates, in tabular form, o_e af- 5o 
rangement-of signal frequency assignments for 
the rst two-digits of a four out of. thirty fre- 
quency translation, as may be employed in the 
preferred embodiment of applicants' invention; 
Fig..12 shows the equivalent two-digit decimal 55 
numbers c0rresponding to any combination of 
two out of fifgeèn, frequencies when selected in 
accodance with the .table oi Fig. 11; and 
Fig. 13 sh0ws a .plan according to which the 
sëveral sheets of drawings, Fig. 2 through Fig. 10, 60 
should be arranged in order proPerly .to trace 
applicants' circuit continuity. 
The general operation of the Invention wi!l 
first be explained in terres of the block diagram 
shown in.Fig. 1. The identification of a mobile 65 
station which is signaled by a call originating 
from the land Station wC1 first be described, le- 
ferring to Fig. 1, which is a block diagram repre- 
senting a land station and one mobile station, 
the call is originated by connecting the dial f 7O 
to the control unit 2. Puises from dial  are 
transmitted over iead group I}| through equip- 
ment in the control unit, and over lead group | 
fo the dial pulse sender shown in block number 
The puïses áre-counted for each digit and re- 
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corded in a register circuit included within the 
dial pulse sonder. Contacts on the register relays 
convert the four-digit decimal number into a 
combination of four out of tlfirty audio frequen- 
cies in the manner disclosed by aforesaid copend- 
ing application of Hoth-Soffel Serial No. 
These frequencies are transmitted over lead group 
| to the combIner circuit lXlo. 4 where they are 
amplified and combined through hybrid coils 
from whence they are transmitted over lead group 
i}4 through equipment in the control unit 2 over 
lead .group |85 to radio transmitter  x,'here they 
are used to modulate the carrier frequency. 
The transmitter radiates the aforementioned 
combination of audio frequencies and they are re- 
ceived by the mobile station radio receiver shown 
in block . The receiver detects the four audio 
frequencies, transmits them over lead group |S 
through equipment in the control unit  and over 
lead group |8 to the audio amplifier $. The out- 
put of the audio amplifier is transmitted over 
lead group | through equipment in the control 
unit, thence over lead group |} to a set of our 
wave filters 9. In this preferred embodiment of 
the invention these filters cónsist of mechanically 
tuned vibrating reeds equipped with. contacts 
which close momentarily when the associated 
reed is excited by its tuned frequency. The con- 
tacts of the ïour reed.vibrators are c0nnected in 
series to lead | | }. Lead | | 8 is connected t0 .a don 
tecting device in the control unit which, operates 
when all four reeds are excited by their _resonant 
freqtienCies. The detecting device, when ene r- 
gized, operates equipment in the contr01 unit 
which accomplishes the following: 
a. Disconnects thè input of the audio amplifier 
from the radio recei:¢er. 
b. Connects the reeds in a multiple bïidge cir- 
cuit to the input of the aùdio amplifier thus pro- 
ducing an oscfllator hàving an output conssting 
of four frequencies, 0ne îor each of the reed zeso- 
nant fréquencies. 
c. Connects the output of this oscfllator .over 
lead group | | S to radio transmitter |  where it is 
Used to modulate, the transmitter carrier. at the 
mobile station. 
g. Conditions the mobile stetion to subsequençly 
respond to ringing tone. 
This modulated carrier.is received and demod- 
u-lated by radio receiver |S at the land station 
and the four audio requencies thus obtained are 
transmitted over lead group | |@ through the con.- 
trol unit , over lead group|| to the frequency 
translator |. i-Iere the combination of four ïre- 
quencies is translated into a four-digit decimal 
number. This information is transmitted over 
lead groups | |  and | |  to a series of check_con- 
tacts on the register relays_ i! the .ds2.pulse 
sender. If the .number obtained rom the ff'e- 
quency/%ranslu.t0r agrees wthie!ïmb_e.r.'to:ed 
in the Vegister a :check signal is. sent. over lead 
||8 to the controi unit2 where it operates.equip, ment-which removes .the four stdio frequenoies 
now cormected to-the tránsmitter and sUbstitutes 
for them a distinctive, check tone. This check 
tone modulateS .the ]and station, tran.mitter car- 
rier. The mobilestation- radio -receiver @ re_Ceives 
tlfis modulated ca_trier, dém0:dlatesl.it and ap- 
plies the check tone over leadgroup |} ç.o. the 
c0ntrol unit where it. operates equiPmint v]hich 
operates the bell |8. and signal, lamp-|S .over 
lead | | |. 
" Whenthe mobile: subscriber., remo:¢es his hand- 
set from the switchhook the control uni: 



 «. Removes the audio amplifier from the os- 
cfllator condition. 
b. Connects the audio amplLfler betweenthe 
output of the receiver and the mobile subscriber's 
telephone. 
c. Connects the radio transmitter to the mo- 
bile subscriber's microphone. 
The removal of the four audio frequencies from 
the .mobile station transmitter causes the equip- 
ment in the land station fo go into the talking 
condition. 
The identification of the mobile station in the 
case of a mobile originating call wfll now be 
briefiy described. When the mobile subscriber 
removes his handset from the switchhook a sig- 
nal is sent fo the control unit 7 which connects 
the seIector reeds in the oscillator circuit previ- 
ously described. The output of his oscillator is 
connected to the mobile transmitter 12 where it 
modulates the carrier frequency. 
The modulated carrier is received by the land 
station receiver I S, demodulated, and four audio 
frequencies transmitted over lead group 114 to 
the control unit 2 where they are connected over 
lead 15 to the îrequency translator. As previ- 
ously described the frequency translator con- 
verts the four frequencies into a four-digit deci- 
mal number. This number is connected over 
lead group IlS to the display circuit 15 which 
consists of a phu'ality of lamps arranged to dis- 
play the number visually. The frequency trans- 
lator also signals the control unit that it has re- 
ceived exactly four frequencies. This causes the 
line lamp to light as an indication to the o.per- 
ator that a mobile station call has been origi- 
nated, it a]so operates equipment in the con- 
trol unit 2 which causes a check tone tobe con- 
nected over lead group 155 to the radio trans- 
mitter where it is used to modulate the carrier. 
The mobile receiver 6 receives and demodulates 
this signal, applies the check tone over lead 
group 106 to the control unit 7, where equip- 
ment is operated which causes the mobile sta- 
tion to go into the talking condition. The land 
station operator operates her talk key, the iden- 
tification equipment in the land station is re- 
Ieased and the call has been established. 
in the above description the number of the 
calling station was displayed visually. It will be 
understood that instead of a visual display this 
infoJcmation could be us.ed to operate a regis- 
ter for use in an automatic message accounting 
system, if desired. 
A detailed description of the preferred embod- 
iment of this invention will now be given for the 
case of a calI originating ata land station. 
l:Leferring fo Fig. 7, when the operator desires 
to originate a cal1, she operates dial key 16. The 
operation of key 16 connects ground over lead 
701 to operate relay 17. The operation of key 
16 also connects the dial 18 over lead 702 to op- 
erate relay 163 in Fig. 2. Operation of relay 17 
performs no function ai this rime. The opera- 
tion of relay 163 connects ground to lead 261, 
which operates the slow release relay 19 which 
in turn provides off-normal grounds to permit 
the puise counting register relays to function. 
The pulses generated ..by dial 18 in Fig. 7 are 
transmitted over lead 752 to relay 163 in Fig. 2 
which repeats the dial pulses. These repeated 
puises are counted in a well-known manner by 
the relays in Fig. 2 and connected through the 
relays in Fig. 3 to operate the particular regis- 
ter relays in Fig. 4 corresponding to the numbers 
dialed. A detailed description, of this :counting 
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and registering operation is given in aforemen- 
tioned copending application Serial No. 56,186. 
In addition fo the translating contacts on the 
register relays in Fig. 4 which convert the four 
5 digit decïmal number into a combination of four 
audio frequencies, a set of contacts is provided 
to indicate which relays are operated in the reg- 
ister. These contacts are used to compare the 
four-digit decimal number produced by the fre- 
10 quency transIator of Figs. 8 and 9 with the hum- 
ber originally dialed and to indicate if the two 
numbers are the saine. 
When the operator has completed dialing four 
digits, leads 401, 402, 403 and 404 will each be 
15 connected through the translating contacts of the 
relays in Fig. 4 to a distinctive frequency. Leads 
401 to 484 are connected to amplifiers 28 to 23, 
respectively, in Fig. 6. The outputs of these am- 
plifiers are combined through hybrid coils 24, 25, 
20 26. The combined output of hybrid cofl 25 is con- 
nected over leads 681 and 602 to contacts of relay 
28 in Fig. 7, from thence over leads 783 and 784 
and through contacts of relay 29 to leads 785 and 
706 which are connected to the radio transmit- 
25 ter 27. The combination of four tones is used 
to modulate the carrier frequency of the radio 
transmitter. This modulated carrier is received 
by the mobile station radio receiver 38 in Fig. 10. 
The demodulated output of receiver 38 is con- 
30 nected over leàd 1081 through a normally closed 
contact on relay 31 to lead 1002 which is con- 
nected to tle input of the audio amplifier 32. The 
output of the audio amplifier connects to output 
transformer 33. Lead 1003 from the output 
35 transformer is connected to one side of the wind- 
ings of relays 35 to 38, respectively. These re- 
lays are of the tuned reed tyPe described in co- 
pending applications of H.C. Harrison, Serial Noi 
767,487, filed August 8, 1947, and Serial Nos. 
40 776,251, now Patent No. 2,499,581, granted Match 
7, 1950, and 776,252, filed September 26, 1947, now 
abandoned. The other side of the output winding 
of transformer 33 is connected over 1004 through 
a normally ruade contact on relay 34 and over 
45 lead 1005 to one side of the windings of coils 39 
to 42, respectively. The other side of the wind- 
ing of each coil isconnected to the driving coil 
of its associated relay over leads 1'006 to 1009, re- 
spectively. When these relays 35 to 38 respec- 
5O tively, are energized ai their resonant frequen- 
cies, their vibrating contacts close intermittently. 
A positive potential on the voltage divider con- 
sisting of resistances 43 and 44 is connected over 
lead 1010 through the vibrating contacts of re- 
55 lay 35, lead I01 I, through resistance 48, lead 1012, 
through the vibrating contacts of relay 36, lead 
1013, through resistance 46, lead 1814, through 
the vibrating contact of relay 37, lead 1015, 
through resistance 47, lead 1018, through the ri- 
60 brating contacts of relay 38 to lead 1817 which 
is connected through a normally closed contact, 
on relay 31 over lead 1618 to a grid of vacuum 
tube 50. Condensers 49, 51, 52 and 53 are used to 
bridge over the open periods of the vibrating con- 
65 tacts, maintaining positive potential along the 
circuit during the intervals when the vibrating 
contacts are open. When the charge on con- 
denser 9 bas become suIficiently positive, plate 
current is caused to fiow in vacuum tube 58 caus- 
70 ing relay 54 to operate. 
The operation of relay 54 connects ground to 
lead 1819 through a normally ruade contact on 
relay 55 to lead 1820 through a normally ruade 
contact of relay 34 over lead 1021 to operate 
75 relay 31..The operation of_ relay 31 connects 



gr0tmd'f_r_om a nrna:l.ky-.m_ ade-concç Of- a make- 
befor e-break- spring:-cqmbi'ntiqnor :relay 6.aver 
-tead ! 02-2« to_ .te-ad ! 0-3 ,te tea_d ,! 020 whih holds 
=èlay, 31 operated: unde:,c,ontrol of relay 56. The 
0perati0n of  .rel.ay 3! c0nnects .gromd :ove. lead 
t4 t0  the transmiter control ecuit 5 which 
turns on the radio transmitter- . 
Winding A of the output :transformer which 
is-grounded at its tenter - ta1-ferres-hall of a 
bridge circuit. The 0therhal-f of:the bdge.com- 
prises the four parallel .circuits eaEh-comprising 
a tuned reed relay in series with.a ba!ancin_, coil 
-ha .ving an impedance Of su.ch a-val-ue tàa.t-t:bal - 
 ances the impedance of-the r.eed relaydi-vi, ng-coil 
- a!l frequeflcies ex. ce1 .he resqnan :fr-equency 
o:the-reel-. -When h.ê r.esonanS f:requencF:o a 
reed- is applied te .the br.idge.: he.ree.d vibrates and 
ïts mot!0n!imPednce i.s .reflected by çhe relay 
coil. tereby .ubalancing t.he brid.ge. For= exam- 
P!e, if the -resonan.ive.quen çy- o.: re_lay 
plied te the bridge circuit-i eomb'_mation 
several o.the.r frequencies the resonant-frecuencY 
frey -  .will appea-onlead t0@6 an¢! a-. ethe_r 
frequencies witl be greatty att.enuate. Y& aridge 
o this type isinserted in he feedback.pah-of  an 
amli/ier-having S.uï. ce.nt gain to oveqemé the 
ïNbnd !oss of--the bridge,: a condition for pro- 
u.çïng oscfllti0.n_s at the reed freuency-will. e 
obtained. Th.. 0p.eration is descibedmbre fully 
ih cPening aPpcatio,no.f A, E. Bachele./, S, erial 
o. 22,820,/..fil.cal April 2.3, 1948, now Pat.eut 
 2.;l,320,gr.a_ne_d ebruary 1.3, i95t.. In.he pre- 
erred embod_iraent of-.the present inventio.n_ there 
are four balnc.e ree crçts conneçtein/par- 
elleS, each having aindepe.ndent output, 
The: 0petipn.0f rel.ay .3.! cgnnecs .lead. 1-005 
thr0u.gh phase, shifte.r :63: an limiting r.estance 
l ! te. mixing resistance12. T.e amp}ituoEe 0f:this 
.¢ave is limited bY-thermistor ç],. S'_nil_ar,:le_ads 
00],:to -! 09 respeciw!y::.arc, connect'thr0.ugh 
oPeratCa..con_.tÇcks of. rçY 3,!, thece_ thr_o_ug h 
phase .shifters 6,. :5,( anal 69, respeciv, e.ly, and 
_imiting-ress£0rs O,-9 and 6, .respeçt.i_v.el.y, 
thence through the .mixin esis.tance 12 te 
0und. Tte Volçae .deveop¢d..acoss..rèsist. n..ce 
72 l. transmitted oer., lead. ! 020,_thço. _ugh a qp= 
eated:cOnae of relay .ai,. over, lead ! O.O .te t.h.e 
 input of the audïo apiifie la2: " 0pet[8.n of 
reia- 3! also, remoes, the- output of the .radio..re = 
8eiver 3 fromhe audio amplmer. ï2, The ab e= 
" decbed-c0mbina/or provides, f0nr oscillators 
having a common ampl':fier, - Since the vibratg 
reeds .35 o .3 are adjusted -te-,provide 
mure response at eaeh-res0nant frequen¢y,,, and 
.since the fréqènqY at vhich the Pas.é..hf"  iS 
180 degr.ees s notnecessarfly the frequecy which 
produces maximum resp.onse,: the. phase..shi.fters 
5 te 53 are introduced n o:der-t0, permit-trLm- 
ming the oseillator frequen¢:, se- ttat the. fre= 
quency produed under .-this: ¢0ndii0n. c0ihcides 
with the frequency of maxi.m....um. esPose... The 
ou-tput. f çthe ab.0ye.-des.cibed 0scill.ato w, hich 
comprises the combiation- of fçr f,r.e.çuee.s, 
is applied oer lead IOÇ4 throgh: 
closed contact Of -relay -3-4 ove; leva. 
mobile station -modulator 59 wh_ich .se._rvÇ: te 
modulate the carrier frequency, of the radi0_rans = 
mi.tter O. The modulated :carrier,: is: apple. te 
the transmitter over lead. ! 28..Tha operatio of 
relay 3/. also transferred theoutput of.the..adio 
receiver frein lead- le02. te lead. t029..Lead-029 
.is äpplied- t0 t.he. inlut. Of wave- fil.ter ]3, tha ont= 
Put:0f which' fiter  is-connected:over, lea; 
 .hotgh-recifier ]4, leat-tOll:; through ar..0Per- 
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ated contact of relay  I. aud lead :0J,8 te. a,grid 
of vacuum tube 50. 
The modulated carrier is received by the 1and 
stution receier i in .,ig. . The deraoduteçl 
 5 output of this receiver, comprising the, four roues 
generatecl by the mobile station equipment, 
connected over leads ]] axd ] throngh nor- 
mally closed contacts of relay  over leads 
and  I.O te Fig. 8. Relays 8.1 fo 88 in Fig. 8 are 
0 connected across leads 09 and  10, as are relays 
89 te 95 in Fig. 9. Relays 81 te 95 inclusive, are 
of the tuned .reed type. These relays 81 te 95 
serve todetect two of the four signal frequencies 
frein the mobile station and te translate them 
:15 into, twodecimal digits representing the flrst two 
cf a four digit number. Leads 09 and  !0 also 
are eonnected te bloek ..8 in Fig. 8 which repre- 
sents another unit exactly-like the test of-Fig. 8 
except that the eight ried relays in block-2G are 
20 tuned te respond te different frequencies. Simi- 
larly, block  in Fig. 9 represents a circuit ex- 
actly like .the main part of Fig. 9. The circuit 
in blocks16 and 2 is used te detect the tvo.sig- 
nal frequencies representing thelast two digits of 
25 a four, digit number. 
In ortier better .te understand the operation of 
Figs. 8 and 9, let us assume, that the operator has 
dialedthe number 29OE3. As can be seen frein the 
chart of Fig. 11 this number is represented by F2 
30 and F. of the first.group of t5 frequencies and 
F2-and.F.t3 of the second group.of 15 frequencies. 
It is te be understood that the ï-ffteen frequency 
roues .in .the seconc group are entirely different 
fr0m the.een tones of the first group, se that 
35 a total of thirty dhïerent frequencies are avail- 
able. Thus the.selectetones of the second group 
which we read off the chart .of Fig. 11 as "F? 
and F,! 3"- might be distinguished frein the tones 
of the flrst group by considering the second pair 
40 as .F÷[5 and F3oe. For.brevity of circu/t 
 description we here trace in detail the course of 
he first pair of selected roues only, it being un- 
derstood that.the remaining pair of roues follov 
:similar. courses through identiqal cirçuits con- 
45 tained inblocks .5.and l of Figs. 8 and 9: and 
(5 of Fig. 4. The first two of these frequencies, 
F2 an F]. applied te leads .89 and ] ! {} will. cause 
the second and seventh relays, .8.2 and 8] te 
brate. Y¢heil relay 82 vbrates, ground is. app]ied 
 50. :ta lead 8{}! intermittently causing condenser 8{} 
to .discharge. through .resistance ?:9. When con- 
denser 80 discharges suflïciently frein its previous 
negative condition, vacuum tube 95 becomes con- 
ducting and causes re]ay 97, which is in its plate 
55 circuit, te operate. Relay 9 operated locks te a 
ground on lead 82 which is controlled by a nor- 
mally closed contact.on relay 29 in Fig. 7. Simi- 
larly., relay 8 causes v.acuum tube 98 te become 
coducting and operate relay 99 which also lo.cks 
.60-te gro.und on lead 8{}2. Similarly, in block ] a 
 relay equivalent te rel: 9 vill be operated while 
in:block  of Fig.. 9 the relay, equivalent te relay 
 :O{}in Fig. 9 .will be operated. 
The lower contacts of  the: translating relays in 
6 Fig.-8 and Fig.-9 provide: a network te indicate 
when exactly two relays-are operated. In the 
:example here illustrated ground is connected 
-.through a normally ruade contact of relay 3{}. in 
Fig.: 8 te lead 815, through an operated contact 
70. oï re_laY 9 to.lead 8 ! ?,: through a normal]y closed 
-contact.of relay. ! te lead 8@5, through a nor- 
mally: closed contact of relay 12 t lead 
,.£hrouh a normally closed contact of relay I te 
.led:80, .through normally closed contact of* relay 
?. I:$::to: lead: 8{}.8, thro.ughan operated contact of 



relay 99  lead 809,.through a normally closed 
contact of relay ! 35  lead 8 ! 0, and thence to Fig. 
9. In Fig. 9 lead 0 ! 0 connects through a normally 
ruade contact of relay 130  lead 001, through 
a normally made contact of relay 37 to lead 902, 
through a normally made contact of relay 30 
fo lead 003, through a normally ruade contact of 
relay 30 to lead 904, through a normally ruade 
contact of relay 00 fo lead 005, tln'ough a nor- 
mally ruade contact of relay 140  lead 900, 
through a normally ruade contact of relay ! 4 ! to 
lead 907 and thence to Fig. 8. In Fig. 8 lead 907 
is .connected through a similar contact network 
in block 76 over lead 02  block 77 in Fig. 9, 
through a similar contact network fo lead. 900 to 
block 76 in Fig. 8. In block 70, lead 900 connects 
 lead 0! ! which operates relay 42 in Fig. 7. 
The operation of relay 42 connects ground to 
lead 726 thence through an operated contact of 
relay 17 fo lead 727 and on to Fig. 4. For the 
fit two digits of the number used in the present 
example, relays 44, 154 and 50 will be operated. 
Lead 727 is .connected through a normally closed 
contact of relay 140  lead 405, through an oper- 
ated contact of relay 44  lead 400, thence to 
Fig. 5 as lead 50 , thence fo Fig. 9 as lead 909, 
thence in Fig. 8 through an operated contact of 
relay 97 to lead 003, thence through an operated 
contact of relay 99 to.lead 004, thence as lead 
97 to Fig. 9, thence through a normally closed 
contact of relay 14! fo lead 90, thence through 
a normally closed contact of relay 40 fo iead 
95, thence through a normally closed contact 
of relay 00 fo lead 914, thence throuh a nor- 
mally closed contact of relay 139 to lead 93, 
thence through a normally closed contact of re- 
lay 138 fo lead 92, thence through a normally 
closed contact of relay 137 fo lead 91, thence 
through a normally closed contact of relay 136 
fo lead 4 and back fo Fig. 8. From lead 04 
of Fig. 8 through a normal]y .closed contact of 
relay  5 to lead 8  3, thence through an operated 
contact of relay 99 to lead 90 of Fig. 9, lead 50 
of Fig. 5, and fo lead 400 of Fig. 4. From lead 
48 of Fig. 4 through an operated contact of relay 
50 to lead 407, thence throuh an operated con- 
tact of relay 14 to lead 7Il. From lead 71! in 
Fig. 7 through an operated contact of relay 17 
in Fig. 7 to lead 712, thence through an operated 
contact of re!a 17 fo lead 713 and back to block 
-5 in Fig. 4. In block 15 lead 713 is connected 
through a contact network on the tons register 
relays similar to the checking network already 
described for the thousandths register comprising 
relays 4 to 48. In a manner similar to that 
described above this lead is connected through 
the operated relays in the register circuit of block 
5, thence through block 0 in Fig. 5 which is 
similar to one of the lamp blanks shown in the 
main part of Fig. 5 as 104 and 5, through the 
frequency translator for the tons unit in block 
77 of Fig. 9 and block 70 of Fig. 8, back through 
b]ock 5 in Fig. 5, thence through block 5 in 
Fig. 4, going out on lead 74 to Fig. 7. Lead 714 
is connected through an operated contact o relay 
] of Fig. 7 to lead 7 t operate relay 20. The 
operation of relay 8 connects ground to lead 
724 causing lamp 0 t light as an indication 
to the operator that the called station bas been 
reached. The operation of relay 28 also con- 
.ects the output of the check tene oscfllator block 
58 over leads 76 and 77 to leads 703 and 704 
which are connectd throuh normally closed 
contacts of relay 29 fo leads 705 and 706 leading 
to transmitter 27. The check tonc _oscillator 158 
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may be any type of signal generator, of vhich 
many types are well known to the art. 
The demodulated output of radio receiver 
in Fig. 10, comprising the received check tone, 
5 is connected from lead 100! through an operated 
contact of relay 3! fo lead 029 thence through 
the wave tirer 73, which is a narrow hand filter 
of any type common fo the art, thereby passing 
the check tone over lead 030 to rectifier 
I0 which is poled in a direction to pass positive 
voltage peak oniy. The rectified output from 
rectifier 74 is connected over lead 13! through 
an operated contact of relay 3! fo lead 0 and 
thence fo a grid of tube 50. The network consist- 
15 ing of resistance 40 and capacitance 9 smooths 
the ouput of the rectifier and maintains a steadF 
voltage on the grid of tube 50. 
When relay 3! first operated as described 
above, if removed the positive potential from 
20 the grid of vacuum tube 0, cutting off ifs plate 
current and causing relay 54 fo reiease. Relay 
5, released, connected ground te lead 
thence through an operatd contact of relay 
over lead 033 fo operate relay 5. Relay 55 in 
25 operating connected ground fo lead 32 to hold 
itself operated under control of relay 3. When 
rela 5 reoperates as a result of the. received 
check tone if connects ground to lead ! 0 ! 9 thence 
through an operated contact of relay  and 
30 lead 05 to operate relay 0. Thus it will be 
apparent that the second successive operation of 
re!aF , under these circumstances, conditions 
the mobile station fo respond to a ringing signal. 
The operation of relay 50: 
35 . Substitutes a controlled ground on lead 
from an operated contact on re!aF 5 for the 
locking ground for relay 
b. Locks itself over lead 1030 to ground through 
an operated contact of relay 
0 c. Applies a ground to]ead 837 through a nor- 
mally closed switchhook contact oFer le.ad 
to operate the calI bell 43 and the cal] lamp 
9 through lock-up relay 
If the mobile subscriber is not in attendance 
45 at his mobile station when an incoming call 
received, the call lamp 84 remains operated 
through the lock-up device 8 to indicate to 
him that a call was received during his absence. 
As bas been described above, the iand station 
50 operator bas already received positive indica- 
tion that the mobile station was signal]ed regard- 
less of whether the mobile subscriber is in 
tendance ai his mobile station when the cal] 
ruade. The indicating cal] lamp 04 at the mo- 
5 bile station may be extinguished by the mobile 
subscriber at any rime by operation Of push 
button 06, or if may also be controlled by a 
swithlook contact so as tobe extinguished when 
the subscriber liîts his handset from the cradle. 
0 .Assuming that the mobile subscfibeï is pres- 
ont to answer the incoming cal], when the sub- 
scriber lifts his handset from the cradle, the 
switchhook 16 operates, connecting ground to 
lead 039 through an operated contact of relay 
65  to operate relay 34. The operation of relay 
 removes ground from lead  8  releasing rel.F 
. The release of relay 3 removes the reed 
relays , .6, 7 and 38 from the oscil]ator circuit. 
The release of relay l releases relay 55, and also 
70 ïemoves the output, of audio amplifier 2 from 
rectifier 4 thereby cutting off the plate current 
of vacuum tube  and releasing relaF 4. Op- 
eration of relay 3 further connects the output 
of the audio amplifier 2 fo the receiver of the 
ï subscriber's handset over lead -04.. It also 



connects the subscrîbêr's mi-roDh0ne 6ser lad 
! 04 ! through an operted contact of rël S4.0ver 
lead J027 to the modulator59, lêlay 34 rëmains 
locked up over lead J042 through the 0perate 
contact of relay 34 over lead $39 to ground 
on the operated switchheok contact. Tlie op- 
eration of the switchhoek 67 also Silënces the 
bell by interrupting the circuit between 37 and 
038. The mobile station is now in the talking 
conditioi with all sialling equipmënt relesed. 
When the operator is satisfied that the càll has 
been establishC, as shewn by the opeation of 
a lmp at ner swïtchboard, She releass Iey 
and operates key 59 Wtfich connets rund to 
lead 7. operating rely 29. The opëraion of 
relay 2 connects leads 785 aid 708 fo the hybrid 
coil |! over leads 7 J'8 and 28. The Oiitput oï 
the hybr.id coil is connected through thWline 
jack 60. The .operatien Of relay 29 also 
nects the radio recêiver over leads 787 nd 
through operated contact of reiay 9, via leads 
7 9 and 720 fo thehYbrid coil |, thus establish- 
ing a talking path at.tiê land tation. Ttie 6p- 
eration of retay 29 rêmoves ground from lead 
S2 causing the rèlesé of ail previousl 0pm'ated 
relays in Figs. 8 and 9. 
When the operater releasês ky | @ braking thè 
connection betweèn he diai 8 and-rëla 
in Fig. 2, the latter releaseS Causing the release 
of slow release relay 9. Thé release o relay 
9 releases all operated elays in Figs. 2, 3 and 4. 
Af the end of the call the operaor releases key 
|59 releasing relay 29 in Fïg.  which releases 
all equipment in the land Station, retoring idle 
condition preparatòry t0 the placing of another 
call. The mobile subscribe when ne hangs up 
af the end of the call releases all relaYs in the 
mobile station which is thon in condition to re- 
ceive or .initiate a :new all. 
The Case where a call is originated ]y a mobile 
station will now be desribd. 
When the subscriber removes his handset ïrom 
the switchhook 87, ground is connected through 
an operated contact of the switchhook 87 fo 
lead 028 through a normally closed contact of 
relay 34 over lead 02! to operate relay . The 
operation of relay S! as prCiÙusÂy described sers 
up the tuhed reed relays 38 and the audio 
amplifier 32 as a four toue oscillator. The oper- 
ation of relay 3| connects ground ïrom a nor- 
mally closed contact of relay 54 and lêad 
through an opèrated contat of relay 3! fO léad 
|033, te 0perate relay 55. The operation of relay 
| also energizes the mobile radio transmittèr 
58 over lead 824. The four frequencies from 
the mobile station tuned reed oscillator are thus 
transmitted as ,previously described. This signal 
comprising in combination four distinctive roues 
ïrom.the mobile station is received and demodu- 
lated by the land station radio receiver 75 in 
Fig. . The output of reCeiver 75 is connected 
over leads 707 and 708 through normally closed 
contacts of relay 29 to leads 79 and 79 and 
thencè to the frequency translater in Figs. 8 and 
9. As previously described, these four signal 
frequencieS will cause the operation of two of the 
translating relays in Fig. 8 and Fig. 9 and two 
of the relays in block 78 of Fig. 8 and block 
of Fig. 9. When four relays are operated, ground 
is Connected fo lead 8 ! ! as previously described, 
thereby operating relay 4 in Fig. . The oper- 
ation of rèlay 4 connécts ground from the nor- 
rnally closed contact of rCay 7 to lead 722 
through :n operated contact of relay J4 over 
lead 72! to light lamp 8 indicating to the 

opeïtor ht.a rnobïe sation bas originated a 
cil. In »hïS Cs Of ' "Cll originating ïrom 
mobïl tation, elaF  of FiE.  does hOt oper= 
ate, S preiouslF, a.nd therefore ground is con= 
5 nécCl th0ugh norinllF closed contacts on this 
relF o ieads 80 and .8 
fr0m Fig.  goes :lrough the contact network 
on reIa's 'in Figs. 8 nd 9. Assuming the same 
nulnber sëd prev.iouslF, that is, 293, ground is 
]ç) c'0nnected fom iead 804through n operated 
contact o eia 9"9 in Fig. 8 to lead 803, thence 
thr0ugh .ài oprated c0ntact.of relaF 97 fo lead 
909, hnce t ig. 9, hence becoming lead 
in Fi-g.-5 o ghlïnp J;64 of Fig..5 therebF indi- 
] catinghe th0uands igit. Ground on lead 
from Fig. 3 is .c0nnCted fo .lead 9J7 in Fig. 9 
thr0uh  iormall cl0sed onact on relaF 
to léad ]6, hCcë through a normallF closed 
cOïaoE oï reïaF J0 to lead 9J5, thence through 
2 a iorallF closed contact on relaF J00 to lead 
9J4, hïc-hrugh a noiTallF closed contact 
off rëlïF :|9 t ead 9J, thence through a nor- 
mïik ioëd untat ën relaF ï38 to lead 9J2, 
thênce liroUgh a normallF closed contact on 
 reiaF -|:'7 :to 'lead 9|(, .hence thi0ugh a normallF 
closed contact oi relaF |6 .to lead 8J4 and back 
t Fig. 8, t]ënce hrough a normallF closed con- 
tat ón .riïF J o ïeïd 8J, thence through an 
operatl c0ntact on relaF 99 to lead 9J0 and back 
ï0 ag.ain o tig. 9. 
Inig. 9 lead 9.J0 connects 
therebF lightirig iamp J65 to indicate the hun- 
drelS d-igit-. SimilarlF the prbper lamps for indi- 
ating the tens and units digits are lit bF opera- 
. tion 0ï C0rresponding relaFs in blocks 
0 Figs. 8 änd 9. Whën rëlaF 
operaed it conileted ground from lead 723 via 
a n0mallF ctosC contact on relaF J7 through an 
opertéd contat on relaF ! 42 to lead 7 ! 5, therebF 
dO operatiïïg taF 28. Thë opèration oï relaF 28 
as prë/iouslF descibèd Connects the output oï 
thè-heCk t0ne oscfliator J58 fo the radio rans- 
mittef h0ugh nOrmallF closed contacts on relaF 
. tle .Check toue When received at ]the mobile 
 StatiOn in ïig. 10 a.gain passes through filter 
nd rct'ffièr 4 o cause vacuum tube 50 te draw 
plate currCt, thCebF operating relaF 5. In a 
mannèr similar te that previouslF described, the 
opération o rela 4 causes the operation of the 
, tan elay . 
The operation of relaF 5 in turn operates relaF 
 a previoUly dCcribed. The operation oï 
relaF 3 cRuses the release of relaF 3 . With relaF 
4 êperated and relaF 3! released, the mobile 
 tation is set in ghe taïking condition. 
Vhn th oprtor bas recorded the numbr 
of th calling mobile station as indicated 
OpëratiOn nf the identffFing displaF lamps af ner 
switchboard, shé operates keF 9, therebF oper- 
0 atii]g ëiaF 2 in Fig. . Thé operation oï relay 
 in Fïg.  retëases the tocked up relaFs in Figs. 
 an 9 cauing the disp]ay lamps in Fig. 5 fo be 
extinguished. Disconnection at the end oï the 
cail is ccomplished in the saine manner as in 
. tli ase o a land station originated call de- 
scribed above. 
Wha is claiméd is: 
1. ïn a ]oidirécional radio telephone multi- 
party sl«ctive signalling sFstem, a partF identi- 
70 lïcation arrangement comprising a distinctive 
combination oï uned signal generators at each 
ÏoartF satioï, neans for simultaneouslF ener- 
gizing à pluralitF oï said signal generators at 
anF pary station, and receiving means af a call 
7. ing Station responsive to signais from said ener« 



gized generators at any party station, said re- 
ceiving means adapted to identify selectively any 
party station in accordance with the distinctive 
combination of signals received therefrom. 
2. In a bidirectional radio telephone multi- 
party station signalling system, a party identi- 
fication arrangement comprising a distinctive 
combination of tuned signal generators at each 
party station, means at any party station ïor 
simultaneously energizing said signal generators 
thereat, and receiving means ata calling station 
responsive to signals from said energized genera- 
tors at any party station, said receiving means 
adapted to identify said party station selectively 
in accordance with the distinctive combination 
of signals received therefrom. 
3. In a bidirectional radio telephone multi- 
party station signaling system, a parçy identifi- 
cation arrangement comprising a distinctive 
combination of tuned signal generators at each 
party station, means ata calling station ïor en- 
ergizing all of said signal generators at any party 
station simultaneously, and receiving means at 
said calling station responsive to signals ïrom 
said simultaneously energized signal generators, 
said receiving means adapted fo identify any 
party station in accordance with the distinctive 
combination of signals received therefrom. 
4. In a multiparty station signalling system, a 
calling station and a plurality of outlying sta- 
tions interconnected with each other and with 
said calling station by a common transmission 
medium, said outlying stations each comprising 
a plurality of tuned elements adapted fo be 
ergized by a particular combination of signals in 
accordance with a predetermined code and hot 
to be energized by any other combination, means 
at said calling station ïor generating simulta- 
neously a plurality of distinctive signals in any 
desired combination, means including said plu- 
rality of tuned elements at each outlying station 
controlled by reception thereat of a particulaî 
combination of simultaneous signals correspond- 
ing fo the code of said station for generating a 
pluralit.v of simultaneous signals distinctive to 
said outlying station, further means at each out- 
lying station for transmitting said generated plu- 
rality of distinctive signals to said calling sta- 
tion, receiving means at said calling station re- 
sponsive fo said transmitted signals from said 
outlying station, and further means at said call- 
ing station adipted to identify said outlying sta- 
tion by the distinctive combination of signals 
ceived therefrom. 
5. In a multiparty station signaling system, a 
common transmission medium, a callini station 
and a plurality of outlying stations intercon« 
nected with said calling station by said trs.nsmis- 
sion medium, each of said outlying stations coin- 
prising a plurality of tuned relays, adapted tobe 
operated by a distinctive combination of signal- 
ing tones in accordance with a predetermined 
code, means af said calling station for simula- 
.eously generating a pluralitF of distinctive sig- 
nal tones in anF desired combination, means 
cluding said tuned rela.vs at each outlying sta- 
tion controlled by simultaneous reception there- 
at of a particular combination of signaling tones 
corresponding to the code of said station for 
generating simultaneously a plurality of signs.1 
tones distinctive to said outling station, further 
means at each outlying station for transmitting 
said simultaneously generated plurality of dis- 
.tinctive signal tones fo said calling station, 
ceiving means at said calling station responsive 
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to said transmitted signal tones from said out- 
lylng station, and further means at said calling 
station adapted to identify said-outlyirg station 
by the distinctive combination of signal tones 
5 ceived therefrom. 
6. In a signaling system, a caliing station and 
a plurality of outlying stations intercormected 
therewith by a common transmission medium, 
means at said calling station for generating a 
10 plurality of digital impulses corresponding to 
digits oï a call number, means for registering 
all the digits of said call number, a plurality of 
signaling tones of distinctive frequencies, a trans- 
lator controlled by said registering means ïor 
15 selecting a distinctive combination of said signal- 
ing tones corresponding fo the particular call 
number registered, means for transmitting said 
selected combination of signal tones ïrom said 
calling station, means at said outlying stations 
20 for recelving said signal tones, selective means ai 
each outlying station responsive to a particular 
combination of tones received in accordance with 
a predetermined code for each station, said 
lective means adapted to generate a distinctive 
25 combination of identifying signal tones at any 
called outlying station, means at said called sta- 
tion for transmitting said distinctive combina-. 
tion of identifying signal tones therefrom, selec- 
tire means at said callini station for receiving 
60 said transmitted signal tones from said called 
outlying station, means at said calling station 
for comparing the signal tones received thereat 
with the signal tones transmitted therefrom, fur- 
ther means at said calling station operable onl 
5 upon correct comparison of said slgnaling  tones 
fo interrupt transmission of signal tones there- 
from and fo establish a talking condition, ind 
means at said called outlying station responsive 
to interruption of said signaling tones to estab- 
40 lish talking condition thereat. 
7. In a signaling system, a calling station and 
a plurality of outlying stations interconnected 
therewith by a common transmission medium, 
means at said calling station for regisering the 
45 digits of a call number, a plura!ity of signaling 
fortes of distinctive frequencies, a ranslator 
control]ed by said registering means for select- 
ing a combination of said signaling tones corre- 
sponding fo the particular call number regisered/ 
0 means for transmittini said selected combina- 
tion of signal tones simultaneously from said 
calling station, means at said outlying stations 
ior recelving said simultaneous signal tones, se- 
lective means af each outlying station responsive 
 o a particular combination of simultaneous 
tones in accordance with a predetermined code 
for each station, said selective means adapted to 
retrsnsmit a distinctive combination of identi- 
fying signal tones from said called station, means 
60 at said calling station for receiving said retrans- 
mitted signal tones from said called outlying 
stations, a plurality of selective means af said 
calling station for registering said received sig- 
nal fortes from said outlying stations, means at 
6 said calling station for comparing said registered 
signal tones received thereat with the signal tones 
transmitted therefrom, further means at said 
calling station operable only upon correct com- 
parison of said signaling fortes fo interrupt trans- 
70 mission of signal tones therefrom and to estab 
lish transmission of ringing forte, means at said 
called outlying station responsive fo said ring- 
ing tone to interrupt transmission of said identi- 
fying signal fortes therefrom and to establish a 
75 talking condition thereat, and means at said call- 



ing statior, to. interrup .kid ringir, g tone and. 
es'tblish ai tallifig conlition. 
-8: ik a multïpà-ty Station signa, ting system, the 
meth0d ò elective signating comprising the 
steps of tahsfiitting a distinctive combinatiQn 
of signal fortes from a calting station, receiving 
said Sigflal toïes at a called station, retrans- 
mitting said Signal tones, from said called station 
to Sakl allin station, receiving said retrans- 
mittel signal tones from said calted station at 
said ciling Station, comparing said retrans- 
mittei- Signal t0nes frm said calted station with 
said. originatly transmitted signal fortes from 
aid calling station ahd establishing a tatking 
condti0n betvCn Said Ca.lting station and said 
ca.lted Statièï nly uioon exact comparison of said 
retafismited signal tonës with said originalty 
transmittèd signal tones. 
9..In a mUttistation seletive signating system, 
a pluï'a!ity of outlyin Stations Ca.pab_le, of being 
catled, a calling StatiOn, a channm o çransms- 
sion at least ïn part c0nnecting said calting 
tion with eah of said plurality of stations, each 
of said plurality Of Stations being provided with 
a plrality of reSonafltty responsive devices 
tectively 0peràble by atternating current of 
characteristic-int.iwidually unique for Cch oBt, 
lying statiou, means, including an emitter at the 
callizg station emisgive Of current of said unique 
characteistic o onè Out o said outlying sta- 
tions to be ealted, means ontrotled by said reso- 
nant]y responsive devices upon their selective 
resnse at one of said outtying stations to 
crfen-t, geneating means at said one station, 
means whéeby said generating means is caused 
to emit t0 said calting station current of char- 
acteïistic uniquely deterrnined for said one sta- 
tion with respect fo each and everF of said sta- 
tions., interconnections whereby said resonantly 
responsive devices deermine said characteristic, 
and means selectiVety responsive to verify af said 
catting station the receipt of current having the 
characterisic individual to said one station to 
be catted. 
10. In a multistation selective signating sys- 
rem, a calting station, a pluratity of stations ca- 
pable of being calted selectivety, means for croit- 
ring from the catling station toward said plu- 
rality of sations current having a combination 
of frquency components individual to each sta- 
tion to be called, selectively responsive resonant 
responders at each station resPonsive onty 
the combination individual to that station, and 
cu.rrent emitters controtled by setective response 
of said responders for emitting curret of the 
frequency components which caused response of 
said responders toward and to said calling sta- 
tion. 
11. In a multistation setective signaling sys- 
tem, s catting station, a plurality of stations ca- 
pable of being catted selectivety, means for croit- 
ring from the calting station toward said plu- 
rality of statiofls current having a combination 
of frequency components individual to each sta- 
tion to be catled, sétective]Y responsive resonant 
responder at each statiOn responsive onty to the 
combination individual t0 that station, current 
emitters at said Stations çontrolled by selective 
respnse of said responders for emitting current 
of the requency components which caused 
sponse Of said responders toward and to said 
ctling station, cbmparison mean at said calt- 
ïng stat0n fbi comparifig hè combination of 
freluency components of thë réceived curren 
with the frequency components of said current 
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emitted from.said ca_llifag-station, and a checker 
operbie in differei WaS accord.ing to the de- 
terminatio/ o_ ïien'ity 0"r tack of identity bY 
said ComparlS0n means-. 
5 12. in a muïtitàM0n stective signating sys- 
tem, a Calling sat-ion-, a pluratity of stations 
ckpable of-beig Ca!ted setctivety, means for 
emittLug frOm the- catling Sts:ion toward said ptu- 
rality o satio_nS current having a combination 
]0 of frequeneY Components individuat fo each sta- 
tion o be catlèd., setéctively responsive resonant 
responder..s a-t -CaSh Staion .responsive onty to the 
combnat.ir ïndlvidual to that station, current 
emiçers at "eaeh .Statioh controlled by selective 
15 responsè f-aid reponle for emitting current 
of :he frequehcy omponeits which caused re- 
sponse of said respbnleJs tows:rd and to said 
calting stàion, cbmpison means at said catting 
st-a.t_ïOh f0 co-m?i_fl he combïnation of fro- 
20 queny eompënèhts ot -the recCved current with 
the fkeqéïY émpoiënts o said current emitted 
from gai-d ck]ih .S'atioh, a checker operable in 
diffe-ett Wgy.s aeêling rb the determination 
of idënRY Or là¢k 0! identitY by Said comparison 
 means, anal- vêiflc_E$i0n currCt transmitter re- 
sponsiv.è 0 tëtemi:flk-$ion Of identity by said 
oheckê or se_nïîi_n a Vërifiation cUrent to sid 
cuttying StatiOn 'Vhibh itéd the incoming cul'- 
font tbIe &hè&kCÂ., :t a ca]t device at said 
30 ou$1ïing :stht0_n ré.'.slhSivé to said verification 
cur_reiit-dr eäbtsliïg î atting condition 
therCt. 
113. in a ïïuttisaibïk sèl6ive sïgnaling system, 
a cailifl 'ta-t_iëï% a ÏIalitY-b stations capable 
," of bCn c'atlëd. sèté&'tfel, meai for emitting 
from th êàlliflg s-tation têvard said plurality 
of Statib gflrën lhavflA combination of fre- 
quëncY &ombnfls ïfldVïdul rb each station to 
be at_léd, .SètèfiVët: eponSve resonant re- 
0 spdnlers a ech staion resp0nsive only to the 
cbmbinaidn :niïitukl to that station, means 
cont0ttëd "b èp0hS  gáid CÙnant responders 
te c0ndiiOn skid StWih  ecéiving a verifica- 
tion sigïàal, ckr:rgrft ë!ttCs a each station con- 
ç tr0tll bY èléctiVë ëisoïse of said responders 
for ëïflïStih ùTC't of the frequency com- 
p0nèns Iaich Caflel espOne of said responders 
towàrdkhl rb Sàïd hlïiï station, comparison 
mean: ai Said. c.ktln_ Stk-tbn for comparing the 
:) c0ibina-tin of fëqueiïCy oPbnents of he cur- 
renf é&eivC thereat With-the frequency com- 
ponènts f Saiïi iirrënt ëmïtted fom said catling 
station, a he¢ler 0PêrablWin different ways 
according to the lëtëmiati0fl of identity or 
,5 lack of identity by said comparis0n means, and a 
ï, erificaion ginal tahsmittC responsive to de- 
temihatiOn 0I kleïity 5: Said checker for send- 
ing a Vérificàcn buflt-to .sa-id 0uttying station 
which Cied _the ïncbming current to be 
oo cheeked and a Call ieviCe a said outtying station 
respbpsi_ve . aid erificaçion current for estab- 
lishing a  çatling cofl.lïtion thereat. 
4. A. St_aiofl_ _ideflt_i_fying arangement for 
signaling Sysems b0mprising a catting station 
c and a plibaiit# oI ou-tlfl.g Stations, sa.id out- 
l,ïng tïtioïh 0rnpr_ism_g a listinctive ptu- 
r'à]ity 0 lifferefltty tuned e-ceiving means, sepa- 
ratWméas Chr011ed b iïnifltaneous operation 
0t tl 0- sail :rcëivfik mans at an outtying 
70 gtktioite etàbtish k c-atlin bondition, means 
at a Callihg a-tïbh -fo selécïng a simuttaneous 
plu.r.H-ty ê ltï'ri sigiils CoriesPoidng in fre- 
quecié t the .ind.ivilual tunings of said ptu- 
r-aiit:¢ ot uned réCèivg means at an outlying 
ï5 station tï be c-alled, m-eans for causing the simul- 
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taneous transmission of said selected calling 
signals to all of sald outlying stations, means at 
one of said outlying stations inc]uding said dis- 
tinctive plurality of differently tuned receiving 
means responsive fo said calling signals fo estab- 
lish a calling condition af said station, means 
for causing return transmission of a correspond- 
ing slmultaneous plurality of signais from said 
called outlying station fo said calling station upon 
receptlon of said calling signals af said outlying 
station, receiving means af said calling station 
responsive fo said return signais from said out- 
lying station, and means for identifying said out- 
lying station thereby. 
15. A signaling system including a calling sta- 
tion and a plurality of outlying stations ach 
comprising a distinctive plurality of individually 
tuned elements adapted tobe actuated by elec- 
trical waves of frequencies corresponding to their 
respective tunings and hot fo be actuated by 
waves of any other frequencies, means af a call- 
ing station for generating simultaneously a plu- 
rality of electrical wavis corrisponding in fre- 
quencies to the respective tunings of elements af 
an outlying station, means for causing the trans- 
mission of said waves fo and their reception at 
an outlying station, means at said outlying sta- 
tion controlled by the actuation of distinctively 
tuned elements thereat to return a distinctive 
signal from said outlying station to said calling 
station, and indicating means at said calling sta- 
tion responsive to said returned distinctive signal 
to identify said outlying station. 
16. A signaling system including a calling sta- 
tion and a plurality of outlying stations each 
comprising a differently tuned selector adapted 
tobe operated by a simultaneous combination of 
electrical currents of distinctive frequencies and 
not tobe operated by any other combination, 
means ata calling station for selecting and simul- 
taneous]y combining a plurality of calling cur- 
rents of frequencies distinctive to the tuned se- 
lector at any outlying station tobe called, trans- 
mitting means at said calling station, a trans- 
mission medium connecting said calling station 
with said plurality of outlying stations, receiving 
means af each of said outlying stations, further 
transmitting means at each outlying station in 
combination with said selector means thereat for 
transmitting a distinctive return signal therefrom 
upon the reception of a distinctive call signal fo 
operate said selector means thereat, means at said 
calling station for receiving said distinctive return 
signal as transmitted from said outlying station, 
and indicating means af said calling station con- 
trolled by reception thereat of said return signal 
from said outlying station fo indicate that said 
outlying station bas been signaled. 
lï. In a multiparty station signaling system, 
a calling station and a plurality of outlying sta- 
tions interconnected therewith by a common 
transmission medium, said outlying stations each 
comprising a plurality of tuned vibrator elements 
in combination with means for vibrating said ele- 
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ments when said means are energized by a plu- 
rality of distinctive signais of frequencies corre- 
sponding fo the vibratory period of said elements, 
means af said outlying stations including said 
5 vibrator elements for generating a distinctive 
combination of signal fortes when said elements 
are vibrated, means af said calling station for 
transmitting simultaneously a distinctive plural- 
ity of calling signais selected in accordance with 
lo an assigned code fo call any of said outlying sta- 
tions, selective receiving means at an outlying 
station including tuned vibrator elements adapted 
fo be vibrated by reception of said selected com- 
bination of signais from said calling station, 
1 means af said outlying station operable incident 
fo the simultaneous vibration of said vibrator ele- 
ments fo generate said distinctive combination of 
signal fortes thereat, means for transmitting said 
generated signal.fortes from said outlying station 
20 to said calling station, means af said calling sta- 
tion for receiving said transmitted signal fortes 
from said outlying station, means at said calling 
station for comparing said received signal fortes 
from said outlying station with said calling sig- 
25 nais transmitted from said calling station to said 
outlying station, further means at said calling 
station operable by comparison of said received 
signal fortes and said transmitted calling signais 
fo interrupt said transmitted calling signais from 
30 said calling station and fo impress on the trans- 
mitting means thereof a distinctive ringing sig- 
nal, and means af said called outlying station 
responsive fo said ringing signal fo effect a calling 
indication thereat. 
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